In this study, a dynamic membrane (DM) was formed by flocs produced by river water pollutants reacting with polyaluminum chloride (PAC). The DM was used to separate the flocs from the mixed liquor at constant pressure. Two support media for the DM were tested: non-woven fabric filter and dacron mesh. The formation time of the DM was determined according to the critical flux. The formation process and filtration mechanisms were evaluated based on typical crossflow membrane fouling models and combinations of them. When a non-woven fabric filter was used as the support media, the formation time of the DM was 70 min at 4 cm water head drop (WHD) and 20 min at 8 cm WHD. When dacron mesh was used as the support media, the membrane formation required 100 min at 4 cm WHD and 70 min at 8 cm WHD. During DM formation on a non-woven fabric filter, the internal pore blocking plays the dominant role. But when dacron mesh is used as the support media, complete blocking and intermediate blocking dominate. After the formation of a DM, the combined models have good agreement with the experimental data compared with the typical filtration models. Cake-complete 0.174 K C : 0.2031 s/m 2 K b : 0.0756 s/m 2 K C J 0 : 1.2591 m À1 K b /J 0 : 0.0122 m À1 0.482 K C : 0.45642 s/m 2 K b : 0.06052 s/m 2 K C J 0 : 9.1489 m À1 K b /J 0 : 0.03019 m À1 Cake-intermediate 0.140 K C : 0.2108 s/m 2 K i : 0.0106 m À1 K C J 0 : 0.04978 m À1 0.048 K C : 0.4543 s/m 2 K i : 0.00324 m À1 K C J 0 : 7.98 m À1
INTRODUCTION
Dynamic membrane (DM) technology is a method to use membrane fouling of porous support media to separate pollutants (Al-Malack & Anderson a). The membrane is created by exposing mounted porous media to a solution containing either inorganic or organic materials. Usually, inexpensive materials are selected as the support media and the DM is formed in situ by a simple filtration process Coagulation is the most popular process in water and wastewater treatment. It is effective in removing particles as well as organic matter (Kim et al. ) . In the present study, however, polluted river water was first coagulated in the reactor to form relatively large aggregated particles, which were subsequently separated from the water via DM filtration. The coagulation- images of the support media were taken on a Hitachi S-570.
EXPERIMENTAL Dynamic membrane reactor

Influent and effluent composition
Raw water was derived from a polluted river (QuanFu River, Jinan, China). It was fed to the reactor after simple sedimentation. The concentrations of COD and total phosphorus (TP) of the feed water were in the range of 94.9-140.4 and 3.1-4.0 mg/L, respectively over the entire experimental period.
Jar tests
Coagulation experiments were carried out using jar test apparatus (DC-506 laboratory stirrer). Polluted river water
(1,000 mL) was dosed with commercial liquid coagulant.
After coagulant addition, the solutions were first stirred rapidly at 200 rpm for 1 min, followed by slow stirring at 40 rpm for 40 and 10 min sedimentation. The samples were taken from an outlet located 2 cm below the surface of the 
RESULTS AND DISCUSSION
The The formation of a DM is considered to be related to the forces acting on the particles. There are two kinds of particles in the mixed liquor: streaming particles and deposited particles. The DM is mainly formed by the deposition of streaming particles, so the forces on a streaming particle were analyzed to illustrate the membrane formation ( Figure 3 ). In the cake layer in the DM, the forces acting on a streaming particle are: lift force F L , crossflow drag force F D and filtrate drag force F Y (Altmann & Ripperger ).
The crossflow velocity, U, is 2.57 cm/s at a 0.01 m 3 /h aeration rate. The velocity is so small that F L caused by crossflow velocity can be neglected (Hwang & Chen ) .
The crossflow drag force, F D , is related to shear stress, particle size and mixed liquor suspended solids (Altmann & Ripperger ) . In this reactor at the same aeration rate, the same raw water sample and the same coagulant dosage, the shear stress, particle size and mixed liquor suspended solids may be considered equal. So F D is the same for 4 and 8 cm WHD. The filtrate drag force, F Y , is influenced by flux and particle size. Before the formation of the DM, the flux at 8 cm WHD is higher than that at 4 cm WHD ( Figure 2 ). So at the higher WHD, F Y is also higher.
The higher F Y favors DM formation. Table 3 . At 4 cm WHD, the fits of the intermediate model are the best, but at 8 cm WHD the best fit of the data occurred with the cake model. These results may be related to the operation pressure, in that high pressure favors a dense DM, which can explain the best fit of the cake model at high operation pressure.
To further identify the dominant filtration mechanisms after the formation of DM, combined models were used.
The fitting error and parameters are summarized in Table 4 . The fitting results showed that the combined models fit the data better than the typical models. But the fits of the cake-complete model were as good as the fits of Comparing the values of K i , K s , K b /J 0 and K C J 0 , the K C J 0 in the cake-complete model is the maximum, which shows that caking is the dominant factor in DM filtration, but intermediate blocking also plays an important role. And the value of K C J 0 obtained from the fits of the cake-complete model at 8 cm WHD is higher than the value of K C J 0 at Table 5 . The fits of the cake model are the best at both 4 cm WHD and at 8 cm WHD.
These results may be related to the structure of dacron mesh. The dacron mesh is very slippery. SEM images of dacron mesh show that the dacron mesh is made of a single thread layer with a thickness of 150 μm. The results showed that the formation of the membrane is much more rapid at higher pressure (70 and 20 min at WHD of 4 and 8 cm, respectively for non-woven fabric; 100 and 70 min at WHD of 4 and 8 cm, respectively for Dacron mesh). The formation of DM on non-woven fabric appeared considerably faster than that on dacron mesh, suggesting non-woven fabric may be more suitable as support media. 
